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Abstract—The mining equipment technology services sector is 
driven by a reactive and user-centered design approach, with a 
technological focus on incremental new product development. As 
Australia moves out of its sustained mining boom, companies 
need to rethink their strategic position, and become agile to stay 
relevant in an enigmatic market. This paper reports on the first 
five months of an embedded case study within an Australian, 
family-owned mining equipment manufacturer. The first author 
is currently engaged in a longitudinal design led innovation 
project, as a catalyst to guide the company’s journey to design 
integration.  The results find that design led innovation could act 
as a channel for highlighting and exploring company 
disconnections with the marketplace and offer a customer-centric 
catalyst for internal change. Data collected for this study is from 
twelve analysed semi-structured interviews, a focus group and a 
reflective journal, over a five-month period. This paper explores 
limitations to design integration, and highlights opportunities to 
explore and leverage entrepreneurial characteristics to stay agile, 
broaden innovation and future-proof through the next 
commodity cycle in the mining industry. 
Keywords—Design led innovation, sensemaking, business 
innovation, mining industry, mining equipment technology services 
I. 	  Introduction	  	  
The mining equipment technology services (METS) sector 
supports the global mining industry and produces 6% of 
Australia’s GDP [1]. Whilst the mining industry has been core 
to Australia’s economic profile, a recent plunge in commodity 
prices has raised concern in the sector, where mining 
companies will see a decrease in their capital expenditure [2]. 
Due in part to its isolation from general industry and its 
technological and process innovation focus, mining is a unique 
industry where the mine and the METS providers both use 
their relationship as a conduit for innovation [3]. Aside from 
national economic uncertainty, innovative growth within this 
sector is constrained by inherent production, organisation and 
cultural habits [4]. Australian business is ranked as slow to 
innovate, but those that have a strong alignment between 
innovation, culture and strategy have shown to boost 
productivity and expand product and service offerings [5]. 
Design led innovation shifts a company’s culture to having 
a vision for growth that provides value to customers and 
stakeholders [6]. This is done by grounding a company culture 
with a self-validating customer perspective, driven by an 
impetus for sustained innovative growth.  
This paper presents findings into how design led 
innovation has begun to guide a METS manufacturer to gain a 
stronger understanding of itself as a first step to understand its 
customers. The focus for this research has been  to work with 
the participant company as a design innovation catalyst, with 
the goal to help gain clarity around their innovative future, 
through organisational and cultural development. The results 
provide initial insights around organisational alignment, 
strategic cohesion, company culture and industry perceptions. 
The research question being explored in this paper seeks to 
address:  
How design led innovation acts as a channel to highlight 
and explore company disconnections, by offering a customer-
centric catalyst for internal change and strategic direction?  
The aim of this case study is to unpack the opportunities in 
understanding and exploring these company disconnections, 
by integrating design led innovation within an Australian 
METS company. Employing an action research approach, the 
researcher is embedded within the organisation three days a 
week over an 11-month period, as a design innovation catalyst 
[7]. This ongoing engagement is referred to in this paper as the 
design led innovation project. The findings are from twelve 
semi-structured interviews, a focus group and a reflective 
journal.  
This paper suggests that the notion of successful 
companies portraying degrees of overconfidence within the 
marketplace [8], has the potential to create resistance to new 
information and strategic change. The METS sector already 
engages with its customers as a source of innovation and 
competitive advantage. Through the exploration into the 
participant company’s organisational knowledge management 
process, this reserach highlights the signficant role that 
company culture and customer inspired change play in the 
success of a design led approach to innovation.  This paper 
suggests that design led innovation can play a significant role 
in helping an Australian METS manufacturer make sense of 
its purpose and direction.  The findings discussed in this paper 
are valuable in assiting other METS companies looking at 
innovating in new forms to future proof their position within 
the marketplace. 
II. Literature	  Review	  
A. Mining Equipment Technology Services Sector 
With its relatively conservative approach to technology 
uptake, the mining industry is not often portrayed as 
innovative [9], with “customers buying technology based on 
what they know or what has been proven by others” [10]. The 
main driver for innovation within the scale-intensive minerals 
industry has traditionally been safety and productivity 
improvement, which generally result in process efficiency 
throughout the value chain [4].  A recent plunge in commodity 
prices has raised concern in the sector, where mining 
companies will see a decrease in their annual capital 
expenditure [11]. With the globalisation of the minerals 
market, companies within this sector are under pressure to 
innovate and become nimble in order to sustain a competitive 
position [12].  Due to their isolation, mining companies often 
rely on the technical competance of the mets sector to deliver 
operational performance through their expertise. It is the 
interaction and relationship between the mine site and the 
company that adds substance to the innovation process[3].  
Mining equipment technology services (METS) are 
provided predominately by engineering based organisations 
[13] that obtain revenue from mining companies by providing 
goods and services based on specialised technology, 
intellectual property or knowledge [14]. Mining companies are 
utilising supplier relationships to build technology 
collaborations in order to exploit overseas markets that are no 
longer dependent on local knowledge [4]. Due in part to its 
isolation from general industry and its technological and 
process innovation demand, mineral mining and processing is 
a unique market where the mine and the supplier both use their 
relationship as a conduit for innovation. From the METS 
perspective, “there is a constant evolutionary process with 
customers: ‘we listen to them, think about what they want, and 
we can either do it now or go away, work on it and then come 
back’ ” [3, p. 65]. “However, growth fuelled by demand for 
natural resources is not necessarily sustainable and therefore 
carries risk” [5, p. 3]. Aside from economic uncertainty, 
innovative growth within this sector is constrained by old 
habits; from production methods to organisational and 
attitudinal legacies [12]. The capital cost of new technologies 
and the financial risk negatively impacting the revenue stream, 
drives mine site management to a conservative risk profile 
around technology innovation.  
B. Design Led Innovation 
Traditionally design is situated downstream from business 
vision and strategy, where its primary focus has been on 
product oriented improvements [15]. However, product 
differentiation through technology innovation alone is 
insufficient to compete in today’s globalised and fast paced 
market [16]. This understanding has lead to the investigation 
of the role of design in linking innovation and strategic value 
to company performance, otherwise described as ‘design 
thinking’ [15]. “A discipline that uses the designer’s 
sensibility and methods to match people’s needs with what is 
technically feasible and what business strategy can convert 
into customer value and market opportunities” [15, p. 84]. 
Design thinking holds a customer-centric view by utilising 
human-centered design, experimentation and concept 
prototyping as a way for a design to have an impact across the 
innovation process [17].  
 ‘Design led innovation’ is a cyclic process of creating a 
sustainable competitive advantage, by radically changing the 
value proposition offered to customers [18]. The conceptual 
framework (in Fig. 1 below)  describes the iterative process to 
build value proposition maturity, by uncovering problems with 
stakeholders not designing solutions for them. New 
perspectives of value are translated internally, to prototype, 
generate and experiment with new business models to deliver 
the newfound value. The operational side of this model shows 
the link between new value and organisational alignment, 
marking a key distinction between the theories of design 
thinking and design led innovation. On the frameworks right-
hand side, new perspectives of value are translated internally, 
to prototype, generate and experiment with new business 
models to deliver the newfound value.  
Similarly, ‘design-driven innovation’ theory takes an 
approach of uncovering new product and service meanings 
from a company vision rather driven by customer’s needs. 
Research suggests that this approach is becuase customers fail 
to see past the context in-which they operate [17], [19]. 
 
Fig. 1. Design Led Innovation Conceptual Framework [20] 
Literature supporting design-driven innovation is beginning to 
link the impact from product meaning creation and how it is 
accepted as a driver for business model innovation [20]. 
However, without comprehensive ‘translational development’ 
[21] it will remain that, “only a handful of companies have 
truly mastered the design-driven approach to innovation”[22, 
p. 12]. Through both facilitation and observation of the co-
design process, design led innovation requires implementation 
through a ‘design innovation catalyst’, who  interprets ‘deep 
customer insights’ and discovers new meaning around 
stakeholder problems [23]. In order to create and foster 
strategic innovation, a design innovation catalyst continuously 
transition between the analysis of opportunity and synthesis of 
value capture [24]. To successfully capitalise on new business 
models, the organisation must integrate and align to best 
deliver the new offering. 
C. Organisational Knowledge Management 
Capitalisation on new business models relies on firm 
knowledge, to act as a catalyst for financial success in 
turbulent times . “There is a widely perceived link between the 
financial performance of enterprises and the way they 
cultivate, nurture and exploit the knowledge of individuals and 
that embodied in their business or professional processes” [25, 
p. 3]. The key is how to translate this individual knowledge 
into customer insights and design business models that 
operationalise the innovation to deliver investment returns. 
Schön’s [26] work describes a theory of knowledge as a 
thought process through human perception, or a ‘reflective 
conversation with the situation’. This work is foundational to 
design led innovation, where problems are framed in order to 
take action to gain clarity around a situation [6]. To frame or 
re-frame knowledge is the ability to reinterpret, elaborate and 
develop new stories within a problem situation, once the 
situation makes sense [27]. This foundational interpretation by 
Weick [27], takes a conscious look at how individuals 
unconsciously understand and interpret knowledge, known as 
‘sensemaking’. Professionals “exhibit a kind of knowing in 
practice, most of which is tacit” [26, p. 8]. Tactic knowledge is 
the personalisation of knowledge, a natural and informal way 
of information sharing, which is in contrast to quantifiable 
database knowledge [25]. As the interaction between the 
mining industry and the METS manufacturer is primarily at an 
operational level at minesites, the information gathered by 
METS companies is primarily  informal and disjointed from 
site to site. Due to the global nature of mining, information 
translation between cultures and previous assumptions can 
have a signifcant effect on the validity of the information 
being interpreted. 
Martin [28] notes that most companies prefer reliable 
knowledge systems so they can learn from the past to prove 
their ideas. He argues that,  “A business that is overweighed 
toward reliability will erect organisational structures, 
processes and norms that drive out the pursuit of valid answers 
to new questions” [28, p. 43]. Growth in size and resource 
naturally drives firms towards formal strategies and structures.  
Pascarella and Frohnam (as cited in Hoy and Verser [29]) list 
common barriers that arise in this growth phase: 
• The founder's autonomy versus reporting systems 
and controls  
• Tolerance for uncertainty versus reduction of 
uncertainty 
• Independent and unstructured versus 
interdependent and coordinated  
• Personal energy and efforts versus ability to work 
with and through others  
• Ideas and individuality versus policies and 
procedures 
Managing this transition in growth is key to provide an 
operational position to encourage innovation within market 
offerings and the internal systems that support it. Whilst 
organisational processes require rigorous knowledge to 
provide stable systems, Slater and Narver [30] contend that 
entrepreneurship needs to be nurtured alongside organisational 
processes to create a platform to derive competitive advantage 
through the market orientation of an organisation. 
D. Market Driven Change Management 
Change management is bridging the gap between the status 
quo and what it could be [31]. A company’s capacity to bridge 
this gap is regarded as a core competency to provide stability 
for an organisation to innovate dynamically [32]. The 
contradiction around change management is that successful 
companies often portray a degree of overconfidence within the 
market and orientate internally toward technological 
innovations as the next thing that ‘the customer will buy off 
us’ [8]. The need for change is rarely seen when the company 
is already successful. In the transition from an entrepreneurial 
company to a corporate entity, organisational growth requires 
change management capabilities. However, the 
implementation of change management strategies incur a high 
failure rate due to a general lack of commitment required to 
undertake deep seated organisational change [8], [32].  
Literure on market-driven change suggests that the biggest 
hurdles in shifting an organisation to a customer focus is 
devoping a company culture  that understands and accepts the 
need for change [8]. In already successful companies this 
acceptance faces stronger internal blockers that ‘do not want 
to fix what is not broken’. This traditional viewpoint does not 
recognise that organisational change can be a proactive 
mechanism and when strategically implemented, can better 
align an organisation to deliver its sustainable competitive 
advantage. Through the use of design innovation catalyst’s, 
strategic change can take an learning driven orientation [31], 
[33] that shifts an organisational culture to explore and inquire 
into possible futures from the outside-in, rather than logically 
hunting for a problem from the inside-out. 
E. Organisational Culture and Family Owned Business 
“Culture refers to values that are shared by people in a 
group and that tend to persist over time even when group 
membership changes” [34, p. 4]. It is well understood that a 
company does not have a culture but is a culture [35], whether 
it is weak, strong or even acknowledged. Australian business 
is ranked as slow to innovate, but firms that have a strong 
alignment between innovation culture and strategy have 
shown to boost productivity and expand product and service 
offerings [5]. “Companies try to sell us what they do, but we 
buy why they do it… however, the why is offered as the 
reason to buy and the what’s serving as the tangible proof of 
that belief” [36, p. 46].  Davis [37] highlights that if strategy is 
a goal, the organisation is a vehicle and the culture is the 
guiding belief of why the company should accomplish it . 
A strong culture can nurture organisational performance 
through a clear delivery of employee purpose and expectation, 
which drives organisational efficiency [38]. Within the design 
led research project, the participating company is family 
owned. The term ‘family owned business’ is widely 
understood among industry and academia, however its 
complexity evolves when trying to articulate a specific 
definition [29]. Within the context of the participating 
company, this research defines a family owned business as 
one that has controlling ownership of the company [39]. There 
is general agreement in the literature that the family element 
of a business is a variable that can affect their ability to 
innovate and grow [32]. Family owned businesses can often 
be resistant to new information, when you have two 
potentially conflicting organisations merging together, family 
and business [40]. The internal obstruction of information 
within a family owned business often breaks any chance of 
effective conduct of business and conduit of information. 
Moreover, family owned businesses may limit their value 
proposition to a narrow band of customer needs, which in turn 
can hinder corporate growth and international expansion [41]. 
A contrasting view found that due to their long-term scope and 
risk averse nature [42], family owned businesses employed 
new product development projects with clear strategic 
planning and foresight, with a “distinct performance 
enhancing culture” [43, p. 68]. Engaging in a design led 
innovation program is acting as a mechanism for the 
particpant company to understand their organisational purpose 
and direction. The opportunity lies in how the unique 
organisational and cultural attributes guide the formation of 
this new company vision as a source of sustainable 
competitive advantage. 
III. Research	  Design	  
A. Participating Company 
The design led project is currently being conducted with an 
Australian family-owned METS manufacturing company 
known in this paper as ‘the company’. The managing director 
is the founder of the company, which employs over 300 
people spread over four continents. The company operates in a 
niche market and has a commanding market share, achieved 
through technology innovation, strong engineering and 
manufacturing capabilities and a vertically integrated supply 
chain. Traditionally viewed as an original equipment 
manufacturer (OEM), the company provides machinery, 
service, support and training to the global mining industry. 
 The Australian manufacturing sector export figures for 
2013 highlight that the global impact of this sector is at its 
lowest for four years [44]. Australian companies typically do 
not sit on the forefront of international innovation. In contrast 
to the above statistics, this company exports its offerings to a 
global network of customers and has grown rapidly to support 
the mining boom.  “However, growth fuelled by demand for 
natural resources is not necessarily sustainable and therefore 
carries risk” [5, p. 3]. Global hard rock mining industry is 
seeing a decrease in capital investment [2]. With the 
knowledge that the mining industry takes a conservative 
approach to innovation [9], the  participant company is 
looking to consolidate its position in the future economic 
uncertainty of the industry. By gaining clarity around purpose 
and direction, the METS manufacturer is focused on 
expanding its market position, to lead innovation in new forms 
and maintain a positive presence in the face of a declining 
manufacturing industry. 
B. Approach 
This research paper aims to document the opportunities in 
understanding and exploring company disconnections, by 
utilising design led innovation to offer a customer-centric 
catalyst for internal change and strategic direction within an 
Australian METS manufacturer. The first author is currently 
undertaking embedded research within the company as a 
design innovation catalyst, immersed three days a week over 
an 11-month period. The design innovation catalyst reports to 
an internal employee, who acts a design champion within the 
company.  Within the customer support department of the 
METS manufacturer, the researcher is positioned to engage 
with the all levels of management, to explore the market 
landscape and to integrate a design led approach to innovation.  
This research paper reports on the action research 
outcomes captured within the first five months of the larger 
research protocol, as shown in Fig. 2 below. Data collection 
methods conform to action research methodology, which 
reports on the utilisation of design led innovation as a catalyst 
for internal change and strategic direction, with a customer-
centric approach to explore disconnections between the 
participant company and the market. 
C. Research Methodology 
Action research is a cyclic approach “designed to improve 
the researched subjects’ capacities to solve problems, develop 
professional skills, increase their chances of self-
determination, and to have more influence on the functioning 
and decision-making processes of organisations and 
institutions from the context in which they act” [45, p. 420]. 
Action research is the chosen methodology as it provides a 
platform to engage with people within real organisations. 
Action research correlates with the journey of design led 
innovation as both require “continuous and balanced 
engagement with the company in all stages of the cycle” [46, 
p. 3]. This research follows the Susman and Evered’s [47] 
approach to action research, whereby the researcher works 
through an iterative process of diagnosing the problem, 
planning to course of action, taking action in line with the 
theory, evaluating the consequences of the action and 
specifying learning’s, which in turn feeds the next evolution of 
the action research cycle. 
Over the length of the project, the researcher will create 
and nurture an unbiased and trusting relationship with the 
participant company. Through exposure to the internal culture 
[48], this paper looks to understand how design led innovation 
can act as a channel to highlight and explore company 
disconnections and offer a customer centric catalyst for 
internal change.  With the understanding that innovation is a 
key to economic growth, this research engages with  small 
groups of employee particpants aswell as helping the 
particpant company generate and train innovative employees 
along the way [49]. As Myers [50] contends, what makes 
action research unique is its collaborative approach with the 
participating company that is experiencing the change. This is 
particularly important to the research aim of using design led 
innovation as a mechanism to bring about organisational 
change. As this embedded research is in-depth, intensive and 
longitudinal, project-based input and critical reflection is 
particularly important to hold a clear understanding into the 
level of emancipation between the action and the research 
aspects of action research.  
D. Data Collection and Analysis 
The data collection methods of semi-structured interviews, 
a focus group and an ongoing reflective journal were used to 
gather data in the first five months of the 11-month embedded 
design led innovation project. Twelve semi-structured 
interviews were conducted with a cross-section of employees, 
with a varying knowledge on design led innovation. 
Participants in the data collection exercises volunteered to 
participate in the research. Interviews of 60 to 90 minutes 
were recorded and transcribed with signed participant consent. 
The semi-structured interview format allows flexibility within 
its structure to follow avenues of inquiry that are considered 
important by the participant, but not predicated by the 
researcher [51].  This interview style is seen as iterative, 
where the scope and structure develops and the process 
evolves [52]. The focus of the interviews was to explore 
current business processes, attitudes and existing methods of 
change management, organisational and customer alignment 
and company culture. A two hour focus group [53] was 
conducted with seven internal stakeholders to discuss and 
develop ideas on possible customer service models using 
design led innovation tools and techniques. The focus group 
was based around new customer insights that challenged 
company assumptions. Focus group methodology provides a 
context to explore “people’s knowledge and experiences and 
can be used to examine not only what people think, but how 
they think and why they think that way” [54, p. 299]. The 
reflective journal was the chosen medium to collect 
observations on the company’s culture and its continually 
evolving understanding and application of design led 
innovation. This data collection method observes behaviour in 
the natural context, and to follow these behaviors over the 
research timeframe [55]. Data are derived from multiple 
sources: conversations in passing, observations from any 
training and the use and understanding of the design led 
innovation framework, the barriers in understanding the tools 
and customer interactions. In this research, data from the semi-
structured interviews, the focus group and the reflective 
journal were analysed using established data techniques such 
as thematic grouping [56] or analysis.  “Thematic analysis is a 
method for identifying, analysing, and reporting patterns 
(themes) within data” [57, p. 6].  
E. Limitations 
This paper reports on the first five months of an 11-month 
embedded design led project, and as such, the knowledge 
gained from this paper will add to the overall research being 
conducted in this longitudinal study. The qualitative research 
method employed in this study analyses twelve participant 
interviews, as well as a focus group, generating an in-depth 
analysis of the participating company at various points during 
this study. Due in to the nature of the research, the participants 
and the participant company remain anonymous for 
confidentiality reasons. 
 
Fig. 2. Project Method for Embedded Design Led Project 
IV. Results	  
The results described in this paper were derived from an 
ongoing engagement with the participant company. Fig. 3 
below highlights the relationships between success, 
organisational process maturity, and drivers for innovation as 
key opportunities to guide internal change and strategic 
direction throughout their design led innovation journey.  
A. Success: A Barrier to Strategic Agility 
The first theme that emerged from the research is the 
internal orientation of the company.  Participant 1 highlights: 
‘We often do things as an organisation that suits us; rather 
than suit our customers, because that’s the way we do things’. 
A major contributor to the company’s internal focus has been 
identified as its market success. The participant company has 
received high growth in the market over a short period of time, 
resulting in a confident outlook. It is clear that this mindset, 
although superficial, requires channeling into a productive 
direction before it generates complacency. Participant 3 noted: 
‘I think there is a sense of bravado and overconfidence within 
the company, because we have a superior product…and I 
think that takes the mongrel out of our salesmen’.  
Participants have shown a high level of awareness to the 
intricacies of their organisational mindset, and are quite 
sensitive to its potential consequences. As Participant 6 points 
out: ‘At what point does that slightly arrogant worldview stop 
being beneficial and start being a hindrance’. With the 
confidence of thinking they are in tune with the customer, the 
participant company has created a static and internal view 
within the company, ‘On many occasions, we have reinvented 
the wheel’, resulting in Participant 2 describing that:  ‘We have 
really tapped out the current potential for our product with 
our current business model’. However, participants are fully 
aware of the company limitations and suggest directions for 
future-proofing the participant company. As Participant 4 
describes: ‘We need to keep looking for new projects. We 
cannot be looking inside or trying to keep a particular 
customer extremely happy, delivering him all our attention 
and all of our time, or otherwise, we will forget what's out 
there’. The risk of becoming complacent and internally 
focused has the potential to exhaust current business growth, 
and to blind the particpant company of future opportunities. 
B. Organisational Process Maturity 
Another consequence of operating in a high growth market 
could be mismatched company processes that develop 
independently of one another when required by the market, 
resulting in organisational systems of varying maturity. ‘The 
challenge comes when we have those disparities in maturity 
and the two are trying to interact’ (Participant 1). With a 
heavy focus on product solutions, the company has to face its 
own challenges of managing a large operational framework, 
which is an organisational and administrative process far 
removed from its engineering prowess. As Participant 6 
describes it: ‘Technically: extremely open minded. 
Organisationally: less open minded’.  
The disparity is highlighted by the informal and sporadic 
communication of market information. ‘Its tribal 
knowledge…and it stays within 2-3 people who manage to pull 
someone up when they came back from overseas’ (Participant 
8). Mine sites are known for their isolated and often difficult 
to acces geographic locations, and interacting with these 
unique customers can be challenging. Having valuable 
customer information stored and transferred in an ad hoc 
manner can have serious consequences for the foresight and 
agility of a rapidly growing company. Participant 11 argues 
that: ‘Tribal knowledge…will kill the place if we don’t knock it 
on the head. It is too hard to employ a person, and get 20 
years of knowledge into that brain’. Operating within a 
specialised market only exacerbates this issue. The 
opportunity to optimize the organisational maturity of 
customer communication has been a key priority for the 
design led innovation project. Any number of existing 
customer management systems could be utilised, however the 
task lies around the organisational understanding of the 
importance of the information, and the cultural shift in 
wanting to collect, understand and take advantage of it. ‘To 
actually initiate the outpouring of information is the difficulty’ 
(Participant 8). 
C. Drivers For Innovation 
1) Innovative Individuals 
One clear theme that was evident throughout the research 
is the small business-type management style, which sees 
organisational change lead by individuals. Participant 6 urges 
that: ‘The innovation process is much less like a process and 
much more like a mission; it is driven by people’. The 
interview data was partially looking at alignment around  the 
company’s innovation process , and although the ‘stage gate’ 
process was referred to, the disparity between the system and 
the people is clear. Participant 10 concurs: ‘The stage gate 
process. I think it’s a good process, but I don’t know that we 
use it…or that we want to use it, to how its created, or how its 
designed to be’. Traditionally, the company has run like many 
entrepreneurial companies, with key influencers working 
across the business. With the current size of the company, the 
management style seems misaligned to the context. ‘Richard 
Branson-type mavericks in here, alive and well. Constantly 
fighting against the structure. Its difficult to pop out any 
 
Fig. 3. Thematic Analysis of Research Findings Derived From This Research 
results’ (Participant 9). 
2) Technology Innovation Focus 
The company has been founded on “An innovative culture, 
but it has been quite a narrow innovation” (Participant 7), 
and it ‘has been very much driving the technology within the 
industry”(Participant 6). Throughout the reflective journal 
data there is an emerging awareness that product innovation 
alone is not a sustainable business model for the future. 
However, ‘Those key players, of which there are only a very 
small number, in their heart of hearts they really still want to 
do the technology engineering stuff’ (Participant 6). In trying 
to shift the driver for innovation from a person to a process, 
the risk is loosing the entrepreneurial spirit and culture of the 
company. The shift of thinking can come by moving away 
from a group of individuals focused internally to a singular 
organisation focused externally Participant 8 frames it as: 
‘First having all of our people understanding the market and 
who we are dealing with…if we did, we could make educated 
decisions, with low risk’. 
3) Customer Inspired Change 
A primary focus of the design led project has been to 
understand the product/user landscape for the company and to 
explore possible business models that emerge. With some 
provocation, the company has accepted that they may not 
understand the customer as well as they should. As Participant 
3 puts it: ‘Our equipment is good, but at the end of the day, we 
might not be capturing what the customer wants’. Although 
customer contact is on a regular basis, processes for capturing 
and understanding the customer are quite informal. What has 
become clear to the participants through engagement with this 
research project, is the need for a deeper engagement with the 
customer as it is recognised that, ‘One of our barriers to 
growth is not understanding the customer fully, on what they 
need and when they need it and why they need it’ (Participant 
8). This is an example of action research in practice. The 
challenge for the participant company will be how they choose 
to act upon the insights gathered through customer 
engagement. Participant 9 asks: ‘The first step is knowing the 
customers, but then if you've got to change internally, how do 
you do that?’ Currently, change within the participant 
company is driven by individuals, such that the ‘Success of the 
change is dominated by the perseverance and character of the 
individual, rather than the merits of that change” (Participant 
1).  
Whilst gaining some understanding of the external 
environment, the design led project has sought to develop a 
logic and internal capability to understand the drivers for 
change, what change is required and why is it important. 
Participant 5 believes that: ‘What (design led innovation) is 
here to do is to embed the customer into our organisational 
psyche’. The design led project worked continuously with the 
company and the participant’s over the research duration to 
explore their assumptions of the customer. With iterative 
development of understanding and testing of the assumptions 
internally and externally, the process began to receive buy-in 
throughout the management team. The participant company 
has been described in the interviews as quite internally and 
product focused, and that the customer support function had 
previously felt seperated from the core function of the 
company. Through the design led project, the mechanisms that 
allowed the participant company to explore its understanding 
of the customer, has in-turn given a voice to the customer-
facing employees. With the focus being shifted away from the 
politics of innovative individuals, the focus group captures 
how the customer-facing employees are beginning to see the 
value in ‘Becoming the voice of the customer through the 
personas…it’s exiting isn’t it?’).  The way forward for the 
participant company has been simply summarised in the focus 
group, ‘We don’t know our systems - it needs to start 
internally. The (company) system need to allow the customer 
voices to come through and to feed knowledge’ (Reflective 
Journal). 
V. Discussion	  
The discussion will explore the findings to answer to 
research question: How can design led innovation act as a 
channel to highlight and explore company disconnections, by 
offering a customer-centric catalyst for internal change and 
strategic direction?  
Central to the identified themes is the contradictory notion 
of commercial success as a barrier to the future growth of the 
participant company. This finding supports Day’s [8] research, 
that successful companies often portraying a degree of 
overconfidence within the market, are resistant to change and 
orientate internally toward technological innovations. This 
finding also aligns with Davis [40] who indicates that family 
owned business can often be resistant to new information 
when family and business merge together. It is clear that the 
internally focused mindset requires channeling into a 
productive direction before it causes complacency. However, 
the high sensitivity of staff to this issue indicates an informal 
triggering of  organisational change [8] has already begun.  
The gap in the business mindset of the company is divided 
by the size of the organisation as a result of rapid growth, and 
the entrepreneurial culture that exists with the key internal 
innovators. Existing literature [58] indicates that corporate 
organisations require structure and process to direct people, 
however this research indicates that the inclusion of process 
should not result in the extinction of entrepreneurial 
behaviour. The company was founded on intuitive thinking, 
one ingrained in instinct and insight to validate innovation.  
Martin [28] notes that most companies prefer reliable systems 
so they can learn from the past to prove their ideas, he argues 
that, “A business that is overweighed toward reliability will 
erect organisational structures, processes and norms that drive 
out the pursuit of valid answers to new questions” [28, p. 43]. 
Whilst the company requires stability and rigour in its 
organisational processes, the goal is to maintain a balance 
between organisational reliability and innovative exploration. 
This notion aligns to Slater and Narver [30], who argue that 
entrepreneurship nurtured alongside appropriate processes 
creates a platform to derive competitive advantage through the 
market orientation of an organisation. Martin [28] contends 
that this platform of interplay is achieved through design 
thinking. In order to create and foster strategic innovation, 
design led innovation can provide a mechanism for the 
participant company to iteratively build upon concepts by 
harnessing its existing entrepreneurial nous, but guided by a 
framework which creates idea reliability and reduces risk. In 
parallel, the concepts must align to the current and future 
internal systems that work to validate and exploit potential 
newfound opportunities.  
The findings highlight that the particpant company 
currently understands  its customers and the marketplace 
through informal communication practices between 
employees. The issues surrounding what the participants 
describe as ‘tribal knowledge’, is the variation in how the 
information is understood by the employees providing the 
knowledge to the participant company. Weick [27] describes 
this paradigm as sense-making, where “people start with an 
outcome in hand - a verdict, a choice - and then render that 
outcome sensible by constructing a plausible story that 
produced it” [27, p. 11]. An objective of design led 
innovation, “is to ground stakeholder conversations around 
future propositions which aim to synthesise needs, 
technologies and possible business models” [6, p. 3]. As the 
company operates within the mining industry, the design led 
innovation project has identified constraints around having  
having these conversations with such isolated customers. The 
design innovation catalyst must in part rely on the knowledge 
of participant company employees who interact with the 
customers, in order to build validity around design 
propositions. 
Schön’s [26] describes a theory of knowledge as a thought 
process through human perception, or a ‘reflective 
conversation with the situation’, where problems are framed in 
order to take action to gain clarity around a situation [6]. 
"Competent practitioners usually know more than they can 
say”[26, p. 8].  This research has found that utilising  
customer-facing employees as sources of knowledge not only 
has the potential to foster innovation, but also provides a level 
of empowerment by the value seen in channelling customer 
information into the participant company. In this instance, the 
participants’ views have gained acceptance and validation 
[31]and in doing so, can help bypass the resistance that can 
form through employee personality and control issues [59]. 
The decentralising of this power from individuals enables 
agility to respond quickly to market changes, as highlighted by 
Hall et al. [35] and Oxtoby et al. [32]. Design led innovation 
has provided a framework within the company that allows the 
customer facing employees to capitalise on the empathy 
derived from using personas, as a simple way to side step the 
product-focus element of the business and to leverage change 
that is customer inspired rather than personality driven.  
Whilst the findings suggest the need for a more structured 
approach to information communication practices, design led 
innovation has identified the need for a holistic knowledge 
management capability, where sense making is framed around 
situations that provides clarity through iteration. For an 
effective integration of design led innovation, the participant 
company requires an understanding around how information is 
perceived on an individual, company and cultural level, then 
to devise a process to share and understand this information 
before it can be translated into insights. 
VI. Implications	  
Through the ongoing design led innovation project, the 
first author engaged as a design innovation catalyst to explore 
strategic change in a successful METS company. The insights 
presented in this paper emerge from and contribute to the 
larger action research cycle being conducted in the design led 
project, adding new company knowledge to guide the ongoing 
research project. By breaking down and understanding the 
drivers for innovation within a fast growing manufacturer, this 
paper provides insights into the value proposition that design 
led innovation offers to an already successful company.  
This research informs the ongoing design led innovation 
project to leverage internal processes and engage with 
employees to further understand the value of customer 
engagement as a mechanism of future-proofing the participant 
company, and to create a platform that explores innovation in 
new forms. Where traditional business people focus on the 
reliability of quantifiable data to prove a business case, a 
designer’s inherent focus is future-oriented, iteratively 
prototyping and testing concepts to build validity, the success 
of which can only be judged through time [60]. This design 
led project has initated an inquiry within the company into 
possible futures from the outside-in, rather than reverting to 
traditional means inside-out problem solving.  
This embedded practice has shown how knowledge 
management plays an important role in channelling innovation 
through the design led innovation process; a point highlighted 
by the interaction behaviours and informal communication 
norms between the mining industry and the METS sector. By 
making sense of these culturally diverse and unique 
knowledge hubs, the participant company has the potential to 
use design led innovation techniques to co-design a 
sustainable future for themselves and their value chain within 
an economically turbulent future. The METS sector needs to 
engage with mining companies by understanding an exploring 
their dynamic and subtle global factors that drive and affect 
these multi-national conglomerates.  Australian business is 
ranked as slow to innovate, but firms that have a strong 
alignment between innovation culture and strategy boost 
productivity and expand product and service offerings [5]. By 
growing the capability to leverage customer touch points as 
sources of latent knowledge, METS companies can iterate and 
validate strategies to move into broader areas of innovation 
that can future-proof their economic stability.  
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